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Process for making elastically stretchable composite sheet 


(54) 

(57) In a process for making an elastically stretcha- 
ble composite sheet having a relatively low basis 
weight, an elastically stretchable second web (42) is 
placed upon a first web (41) comprising stretchable first 
continuous fibers (35) and the first and second webs 
(41, 42) are intennrttently bonded together to obtained a 


first composite web (43) which is stretched under a 
plastic deformation of the first continuous fibers (35) 
and then elastically contracted to obtain a second com- 
posite web (44). 


FIG.2 
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Description 

[0001] This invention relates to a process for mal<- 
ing an elastically stretchable composite sheet and more 
particularly to such a composite sheet of comfortable s 
touch being suitable as an important component of dis- 
posable garments such as disposable diapers, sanitary 
napkins and disposable gowns used in medical site. 
[0002] Japanese Patent Publication No. 1995- 
37703 discloses a process for making a nonwoven elas- to 
tic sheet comprising the steps of a continuously feeding 
elastic web with a tension in a machine direction, plac- 
ing a fibrous web on the upper surface of the elastic 
web, bonding them together by heat- or ultrasonic-seal- 
ing and relaxing the elastic web to contract so that the is 
fibrous web may form gathers. The nonwoven elastic 
sheet thus obtained has an elasticity generated by the 
presence of the elastic web and a comfortably soft 
touch so that such nonwoven elastic sheet may be suit- 
ably used as cover material of disposable diapers or 20 
sanitary napkins. 

[0003] However, the process of prior art is neces- 
sarily accompanied with a problem that a basis weight 
of the fibrous web being fed inevitably increases as the 
elastic web contracts after the fibrous web has been 25 
sealed with the elastic web. 

[0004] This invention aims to provide a process for 
making an elastically stretchable composite sheet ena- 
bling the fibrous web in the finished composite sheet to 
maintain substantially the same basis weight as that of 30 
the fibrous web being fed and thereby to solve the prob- 
lem in the process of prior art. 

[0005] According to this invention, a process for 
making a composite sheet comprising a step of bonding 
a first web made of themnoplastic synthetic fibers and 35 
having an inelastic stretchability in one direction a first 
to at least one surface of a second web made of thermo- 
plastic synthetic fibers having an elastic stretchability at 
least in the one direction and thereby to obtain the com- 
posite sheet having an elastic stretchability in the one 40 
direction, wherein: 

the first web is made of stretchable synthetic contin- 
uous fibers having a breaking extension at least of 
70% while the second web has its breaking exten- 4s 
sion higher than that of the first web and the first 
and second wetjs are bonded in accordance with 
the steps of: 

a. continuously feeding the first web in the one so 
direction; 

b. continuously feeding the second web in the 
one direction so as to be placed upon the first 
web; 

c. bonding the first and second webs together 55 
intermittently at least along the one direction 
rather than in a direction being orthogonal to 
the one direction; 


d. stretching the first and second webs bonded 
together at least in the one direction rather than 
the direction being orthogonal to the one direc- 
tion within a critical elasticity of the second web 
and a critical breaking extension of the first 
web; and 

e. elastically relaxing the stretched first and 
second webs to contract them and thereby to 
obtain the composite sheet. 

[0006] The composite sheet obtained by the proc- 
ess according to this invention is easily stretchable and 
offers a comfortable touch, so that the composite sheet 
is suitable as cloth and/or elastic member in disposable 
garments such as disposable pants or disposable 
gowns used in medical site. 

[0007] The process according to this invention for 
making the elastically stretchable composite sheet ena- 
bles the fibrous web in the composite sheet to have a 
basis weight lower than that in the conventional com- 
posite sheet because the stretchable fibrous web is 
laminated in its unstretched condition with the elastically 
stretchable web. 

[0008] With the composite sheet of this invention, 
the component fibers of the fibrous web are stretched 
under a plastic deformation and have their diameter cor- 
respondingly reduced as the composite sheet is 
stretched once in the course of the process. At the 
same time, undesirable bonding and/or entangling 
among the component fibers themselves in the fibrous 
web and undesirable bonding between the fibrous web 
and the elastically stretchable web are loosened. There- 
fore, a relatively small force required to stretch the elas- 
tically stretchable web is sufficient as an initial force 
required to stretch the composite sheet so that the com- 
posite sheet may be easily stretched and offer a com- 
fortable soft touch. 

Rg. 1 is a perspective view showing an elastically 
stretchable composite sheet; 
Rg. 2 is a diagram schematically illustrating the 
steps of a process according to an embodiment of 
this invention for making the composite sheet; 
Rg. 3 is a diagram similar to Fig. 2 but illustrating 
steps of the process according to another embodi- 
ment of this invention for making the composite 
sheet 

[0009] Details of a process for making an elastically 
stretchable composite sheet according to this invention 
will be more fully understood ft-om the description given 
hereunder with reference to the accompanying draw- 
ings. 

[0010] An elastically stretchable composite sheet 1 
shown by Rg. 1 in a perspective view comprises an 
upper layer 2 and a lower layer 3 bonded together in 
their bond regions 4. The composite sheet 1 is elasti- 
cally stretchable and contractable at least in a direction 
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indicated by a double-headed arrow Y - Y rather than in 
a direction indicated by a double-headed arow X - X 
being orthogonal to the direction Y - Y. 
[001 1 ] The upper layer 2 of the composite sheet 1 is 
inelastically stretchable at least in the direction Y - Y 
rather than in The direction X - X. The upper layer 2 is 
an assembly of thermoplastic synthetic resin continuous 
fibers 6. Preferably, the fibers 6 are bonded together 
only in the bond regions 4 and not in the remaining 
region defined around the bond regions 4 so that, in the 
remaining region, the continuous fibers 6 may extend 
over the upper surface of the lower layer 3 so as to 
describe irregular curves. In response to stretching of 
the composite sheet 1 in the direction Y - Y and/or in the 
direction X - X, the continuous fibers 6 describing the 
curves are reoriented to extend in the direction Y - Y 
and the upper layer 2 is inelastically stretched. The con- 
tinuous fitters 6 may be of synthetic resin such as poly- 
propyrene, polyester or polyethylene. 
[0012] The lower layer 3 of the composite sheet 1 
comprises a sheet which is elastically stretchable in the 
direction Y - Y, preferably both in the direction Y - Y and 
in the direction X - X. This sheet has a stretch ratio of at 
least 200%, preferably at least 400% in the direction Y - 
Y and elastically contractable by less than 1 .3 times of 
its initial length after stretched by 100%. Such sheet 
may be a carded web, a nonwoven fabric made of elas- 
tic threads such as a thermal bond nonwoven fabric or a 
spun lace nonwoven fabric, a woven fabric made of 
elastic threads, or a film made of thermoplastic elas- 
tomer. 

[0013] The upper and lower layers 2, 3 may be 
bonded together in the bond regions 4 by heating these 
two layers 2, 3 under a pressure or by ultrasonic-sealing 
them. It is also possible to mechanically entangle the 
continuous fibers 6 of the upper layer 2 with the compo- 
nent fibers of the lower layer 3. In this case, the entan- 
gling effect may be achieved by needle punching, high 
pressure water streams or the like. Each of the bond 
regions 4 is preferably dimensioned in a range of 0.03 - 
10 mm^ so that the bond regions 4 may occupy 1 - 50% 
of a total area of the composite sheet 1 . 
[0014] When such composite sheet 1 is stretched, 
for example, in the direction Y - Y, the lower layer 3 is 
elastically stretched in the direction Y - Y and the contin- 
uous fitters 6 of the upper layer 2 normally describing 
the curves are reoriented to be inelastcially stretched in 
the direction Y - Y. A force required to stretch the com- 
posite sheet 1 substantially a force refquired to stretch 
only the lower layer 3 since no significant force is 
required for the upper layer 2 to reorient its continuous 
fibers 6. In other words, the upper layer 2 has little influ- 
ence upon the force required to stretch the composite 
sheet 1. Further stretching of the composite sheet 1 
with the lower layer 3 being elastically deformed causes 
the still curved continuous fibers 6 to be straightened in 
the region extending around the bond regions 4 in which 
the continuous fibers 6 are bonded to the lower layer 3. 


To stretch the composite sheet 1 further from such con- 
dition, a force is required, in addition to the force 
required to stretch the lower layer 3, to stretch the 
straightened continuous fibers 6. 

5 [0015] Fig. 2 is a diagram schematically illustrating 
a specific embodiment of the process for making the 
composite sheet 1 . An endless belt 30 travels from the 
left hand toward the right hand as viewed in the dia- 
gram. On the left hand, there is provided a first melt 

w blown fiber molder 31 above the belt 30 and there is pro- 
vided a suction mechanism 31 A below the belt 30. The 
first molder 31 includes a plurality of nozzles arranged 
transversely of the belt 30 and adapted to discharge first 
melt blown continuous fibers 35 of non-stretchable ther- 

15 moplastic synthetic resin which are substantially in 
unstretched state. The continuous fibers 35 are accu- 
mulated on the belt 30 along irregular curves to form a 
first web 41 . A discharge condition of the first molder 31 
and a travelling condition of the belt 30 are selected so 

20 that the continuous fibers 35 stacked one upon another 
in the first web 41 may be prevented from being bonded 
together or, even if bonded together, the bonded contin- 
uous fibers 35 may be easily separated one from 
another on the subsequent step. Such unstretched first 

25 continuous fibers 35 have a breaking extension of at 
least 70%. 

[0016] On the right side of the first molder 31 , there 
are provided a second melt blown fiber molder 32 and a 
suction mechanism 32A. The second molder 32 also 

30 includes a plurality of nozzles arranged transversely of 
the belt 30 and adapted to discharge second melt blown 
continuous fibers 40 of elastically stretchable thermo- 
plastic synthetic resin. The second melt blown continu- 
ous fibers 40 are accumulated on the first web along 

35 in^gular curves to form a second web 42. A discharge 
condition of the second molder 32 is selected so that the 
second continuous fibers 40 stacked one upon another 
may be bonded together and theretiy form a sheet hav- 
ing an elastic stretchability in the travelling direction of 

40 the belt 30, preferably in the travelling direction as well 
as in the direction being orthogonal thereto. Such sec- 
ond continuous fibers 40 have a breaking extension 
higher than that of the first continuous fibers 35. 
[0017] The first and second webs 41, 42 placed 

45 upon each other are fed together to upper and lower 
embossing rolls 34, 34 between which the webs 41 , 42 
are intermittently heated under a pressure and thereby 
bonded together at least along the direction in which the 
webs 41, 42 are fed rather than along the direction 

50 orthogonal ttiereto. In this manner, a first composite 
web 43 is formed. 

[0018] The first composite web 43 travels through 
first, second and third pairs of stretching rolls 36, 36; 37, 
37; 38, 38. A revolution speed of the first and third pairs 
55 of rolls 36, 36; 38, 38 is same but lower than a revolution 
speed of the second pair of rolls 37, 37. A difference of 
the revolution speeds between the first and second 
pairs of rolls 36, 36; 37, 37 is adjusted so that the first 
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composite web 43 may be stretched by a desired 
stretch ratio at a room temperature of 10 - 60°C, more 
preferably of 15 - 40"'C. The first composite web 43 is 
then elastically contracted on the course defined 
between the first pair of rolls 36,36 and the second pair 5 
of rolls 37, 37 to its initial length. In this manner, a sec- 
ond composite web 44 is obtained. 
[001 9] In the cou rse of stretching the first composite 
web 43, the first continuous fibers 35 are longitudinally 
stretched under a plastic deformation in the region 
around the bond regions in which the first and second 
webs 41 , 42 are bonded together by the pair of emboss- 
ing rolls 34, 34 within its critical breaking extension. As 
a result, the first continuous fibers 35 are elongated and 
their diameters are correspondingly reduced. The sec- 
ond web 42 comprising the second continuous fibers 40 
are elastically stretched within their critical elasticity in 
the region extending around the bond regions. On such 
a step of stretching, except the bond regions in which 
the two webs are bonded together by the pair of 
embossing rolls 34, 34, it is desirable that any bonding 
or mechanical entangling possibly occurring among the 
first continuous fibers 35 fomiing the first web 41 may 
be substantially loosened or disentangled. It is also 
desirable that bonding effect possibly occurring 
between the first continuous fibers 35 and the second 
web 42 may be practically eliminated. The first compos- 
ite web 43 preferably has a stretch ratio of 50 - 300%. 
[0020] The second composite web 44 is taken up in 
the form of a roll and subsequently is cut into a desired 
dimension to obtain the individual composite sheets 1. 
The first web 41 and the second web 42 in the second 
composite web 44 con-espond to the upper layer 2 and 
the lower layer 3 of the composite sheet 1 as shown in 
Rg. 1 . The regions of the second composite web 44 in 
which the first and second webs are bonded together by 
the pair of embossing rolls 34, 34 con-espond to the 
bond regions 4 of the composite sheet 1 . 
[0021] On the starting step, the first continuous fib- 
ers 35 are discharged In their substantially or com- 
pletely unstretched state onto the belt 30 and, on the 
subsequent step, the first continuous fibers 35 are 
stretched under a plastic deformation at a room temper- 
ature of 10 - eo-C, more preferably of 15 - 40°C. While 
the first continuous fibers 35 are easily stretched at the 
room temperature so far as the continuous fibers 35 are 
unstretched threads, this Invention can be effectively 
implemented even using stretched threads in the place 
of the unstretched thread so far as the stretched threads 
has a breaking extension. 

[0022] When the second composite web 44 
obtained in this manner is used as the component mem- 
ber of the disposable garment, the first web 41 is used 
so as to come in contact with the wearer's skin to pre- 
vent a poor slldabillty peculiar to rubber material from 
irritating the wearer's skin even when the second web 
42 Includes rubber-like material. The first continuous 
fibers 35 are stretched and have their diameters corre- 


spondingly reduced. Consequently, the first continuous 
fibers 35 thus stretched with their diameters reduced 
are improved in their softness and touch compared to 
the first continuous fibers 35 Immediately after dis- 
charged. With the arrangement in which the first Contin- 
uous fibers 35 of the second composite web 44 are 
bonded neither with themselves nor with the second 
web 42, a relatively small force required to stretch the 
second web 42 alone is sufficient to stretch the second 
composite web 44. Accordingly, the easily stretchable 
soft sheet is formed by the second composite web 44 in 
sp\te of Its two-layered construction. The process 
according to the embodiment of Rg. 2 allows the first 
and second webs 41 , 42 of the second composite web 
44 to maintain their respective basis weights Immedi- 
ately after they have been discharged from the respec- 
tive molders 31, 32. Additionally, the second composite 
web 44 generally presents a high breathabllity since 
both the first and second webs 41 , 42 comprise fibrous 
assemblies. 

[0023] The steps of the process illustrated by Rg. 2 
may be modified In various manners to exploit this 
invention. For example, it is possible to feed the second 
web 42 onto the belt 30 before the first web 41 is fed 
onto the belt 30. It is also possible to use. In addition to 
the pair of embossing rolls 34, 34, the other means such 
as needle punching or high pressure columnar water 
streams in order to bond the first and second webs 41 , 
42. Alternatively, a third molder is provided downstream 
of the second molder 32 so that non-stretchable third 
melt blown continuous fibers discharged from this third 
molder may form a third web similar to the first web 41 
on the second web 42 and thereby form a three-layered 
composite sheet 1 comprising, in addition to the first 
and second webs 41, 42, a third web. The first web 41 
and this third web may be either identical to each other 
or different from each other in type of resin, fineness, 
and appearance Inclusive of color. 
[0024] Fig. 3 is a diagram similar to Fig. 2 but Illus- 
trating another preferred embodiment of the process 
according to this invention. According to this embodi- 
ment, a film 52 made of thermoplastic elastomer and 
having an elastk; stretchability In the travelling direction 
of the belt 30 is fed as the second web 42 from the left 
hand of Rg. 3 and the first web 41 comprising the first 
continuous fibers 35 Is fed onto the film 52. The first and 
second webs 41 , 42 travel to the pair of embossing rolls 
34, 34 In the same manner as in Rg. 2, between which 
the webs 41 , 42 are Intemnittently bonded together to 
form the first composite web 43. The first composite 
web 43 IS stretched as they further travels through the 
first - third pairs of rolls 36, 36; 37, 37; 38, 38 and then 
contracted to form the second composite web 44. By 
bonding the first web 41 with the second web In the form 
of the film 52 to form the bond regions 4 as shown in 
Fig. 1 , It is possible to prevent the first and second webs 
41, 42 from being easily separated from each other. 
This IS true even if each of the bond regions 4 is dlmen- 
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sioned as small as In the order of 0.03 - I mm^ and a 
total surface area of the bond regions 4 is dimensioned 
as small as in the order of 1 - 1 0% of the surface area of 
the second composite sheet 44. This is because the first 
web 41 is fomned by the first continuous fibers 35. It 
should be understood here that the area of each bond 
region 4 may have the area varying in a range of 0.03 - 
10 mm^ and the total area thereof may vary in a range 
of 1 - 50% of the surface area of the second composite 
web 44. 

[0025] The composite sheet 1 obtained by the proc- 
ess according to this invention is easily stretchable and 
offers a comfortable touch, so that the composite sheet 
1 is suitable as cloth and/or elastic member in disposa- 
ble garments such as disposable pants or disposable 
gowns used in medical site. 

[0026] The process according to this invention for 
making the elastically stretchable composite sheet ena- 
bles the fibrous web in the composite sheet to have a 
basis weight lower than that in the conventional com- , 
posite sheet because the stretchable fibrous web is 
laminated in its unstretched condition with the elastically 


[0027] With the composite sheet of this invention, 
the component fibers of the fibrous web are stretched 25 
under a plastic defonnation and have their diameter cor- 
respondingly reduced as the composite sheet is 
stretched once in the course of the process. At the 
same time, undesirable bonding and/or entangling 
among the component fibers themselves in the fibrous 30 
web and undesirable bonding between the fibrous web 
and the elastically stretchable web are loosened. There- 
fore, a relatively small force required to stretch the elas- 
tically stretchable web is sufficient as an initial force 
required to stretch the composite sheet so that the com- as 
posite sheet may be easily stretched and offer a com- 
fortable soft touch. 

Claims 

40 

1 . A process for making a composite sheet comprising 
a step of bonding a first web made of thermoplastic 
synthetic fiber and having an Inelastic stretchability 
in one direction a first to at least one surface of a 
second web made of thermoplastic synthetic fiber 45 
having an elastic stretchability at least in said one 
direction and thereby to obtain the composite sheet 
having an elastic stretchability in said one direction, 
wherein: 

50 

said first web is made of stretchable synthetic 
continuous fiber having a breaking extension at 
least of 70% while said second web has its 
breaking extension higher than that of said first 
web and said first and second webs are 55 
bonded in accordance with the steps of: 

a. continuously feeding said first web in 


said one direction; 

b. continuously feeding said second web in 
said one direction so as to be placed upon 
said first web; 

c. bonding said first and second webs 
together intermittently at least along said 
one direction rather than in a direction 
being orthogonal to said one direction; 

d. stretching said first and second webs 
bonded together at least in said one direc- 
tion rather than the direction being orthog- 
onal to said one direction within a critical 
elasticity of said second web and a critical 
breaking extension of said first web; and 

e. elastically relaxing said stretched first 
and second webs to contract them and 
theretiy to obtain said composite sheet. 

The process according to Claim 1, wherein said 
second web Is any one of an elastically stretchable 
nonwoven fabric, a woven fabric and a stretchable 


The process according to Claim 1, wherein said 
second web is made of elastically stretchable 
threads. 

The process according to claim 1, wherein said 
second web is made of melt blown fiber. 

The process according to Claim 1 , wherein said first 
web is made of melt blown fiber. 

The process according to Claim 1, wherein said 
step d includes a step of elastbally stretching said 
second web and simultaneously stretching the syn- 
thetic fiber of said first web to induce its plastic 
deformation occurring longitudinally of said first 
web. 

The process according to Claim 1 . wherein the syn- 
thetic fibers of said first web having been bonded 
together on said step of c are loosened on said step 
d except those having been bonded to the second 
web on said step c. 

TTie process according to Claim 1 , wherein said first 
and second webs are bonded together using any 
one of heat-sealing, ultrasonic-sealing, needle 
punching and high pressure columnar water 
streams. 

The process according to Claim 1 , wherein a pair of 
said first webs are bonded to both surfaces of said 
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second web, respectively. 

10. The process according to Claim 9, wherein said 
respective first webs are different from each other in 
any one of basis weight, type of fibers and appear- 5 
ance. 
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